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(54) ELECTROSTATIC ATTRACTING DEVICE 

(57)Abstract: 

PURPOSE: To enable attracting force to be stabilized, 
by providing a switch applying power supply voltage and 
disconnecting it, a switch short-circuiting paired 
electrodes, when the power supply voltage is 
disconnected, and a switch inverting polarity of the 
applied voltage during attraction. 

CONSTITUTION: An attracted material 3 is placed on an 
insulating material 2, and the first switch 6 is turned on. 
Then voltage is applied to an electrode 1 and the 
attracted material 3 from a DC power supply 5. Here the 
second switch 7 is left as turned off. After a fixed length 
of time, determined by the applied voltage and the kind 
of the insulating material, the third switch 8 operates 
inverting polarity of the voltage applied to the electrode 
1 and the attracted material 3. Thereafter, the polarity of 
the applied voltage is inverted by the third switch 8 in 
every fixed time. When the attracted material 3 is 
desired to be removed, attracting force is reduced by 
short-circuiting the electrode 1 and the attracted 
material 3 through the second switch 7 interlocking to the first switch 6 if it is turned off. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The insulating layer which has the installation side in which the adsorbate-ed is laid, 
and the electrode which makes the pair which makes the installation side of said insulating layer 
generate polarization charge, The DC power supply which generate the electrical potential 
difference impressed to said electrode, and the 1st switching means switched in order to 
impress the electrical potential difference from said DC power supply to said electrode, The 
electrostatic adsorber characterized by having the 2nd switching means switched in order to 
reverse the polarity of said applied voltage once [ at least ] or more while said 1st switching 
means has cut and replaced the electrical-potential-difference impression side. 
[Claim 2] Said 2nd switching means is an electrostatic adsorber given in the 1st term of a patent 
claim characterized by having the timer switch switched for every predetermined time. 
[Claim 3] The electrostatic adsorber given in the 1st term of a patent claim characterized by one 
side of said electrode touching said adsorbate-ed when said adsorbate-ed is laid on the 
installation side of said insulating layer. 

[Claim 4] Each of said electrode is an electrostatic adsorber given in the 1 st term of a patent 
claim characterized by meeting said adsorbate-ed in respect of installation of said insulating 
layer, and the opposite side, and being arranged. 

[Claim 5] The electrostatic adsorber given in the 1st term of a patent claim characterized by 
said insulating layer being the thermal-spraying film of an aluminum oxide. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

This invention relates to the electrostatic adsorber which decreased the residual adsorption 
force at the time of raising the repeatability of adsorption power and carrying out attach/detach 
of the adsorbate-ed by reversing an applied-voltage polarity during adsorption of the adsorbate- 
ed especially about the electrostatic adsorber which holds conductive matter, such as a semi- 
conductor wafer, in a vacuum. 
[Description of the Prior Art] 

In recent years, dry-ization progresses quickly and processing a sample in the vacuum of 1 0 or 
less torrs is increasing the semi-conductor manufacture process with an etching system, an 
ashing device, ion implantation equipment, plasma-CVD equipment, electron beam lithography, 
and X ray lithography. 

Although many mechanical chucks, vacuum chucks, etc. according [ maintenance of a sample ] 
to the mechanical approach had been used conventionally, the mechanical chuck had the fault 
that there was a possibility of the whole sample not being uniformly held to a holder, and doing 
damage to a sample. Moreover, since a vacuum chuck uses differential pressure with 
atmospheric air, it is impossible to use it within the vacuum chamber of the above-mentioned dry 
process equipment. 

Furthermore, in an ion beam etching system, a magnetron reactive ion etching system, and ion 
implantation equipment, since it is exposed to a fast ion, temperature rises, and a sample does 
heat damage to a resist etc. Moreover, in a CVD system, a sample needs to carry out the 
temperature control of a sample in many cases, such as the generation rate of the generation 
film, and strong against a property being influenced with temperature. 

Therefore, the electrostatic adsorption using the electrostatic force which can take the uniform 
thermal contact to a sample and a holder in a vacuum is very advantageous. 
Fig. 3 shows the principle of this electrostatic adsorption. As for the adsorbate-ed which an 
electrode becomes in 1 and an insulating material and 3 become from the conductive matter in 2, 
and 4, in this drawing, a switch and 5 are DC power supplies. 

if the adsorbate 3~ed is installed through an insulating material 2 on an electrode 1, it switches 
on [ 4 ] in the above-mentioned configuration and an electrical potential difference is impressed 
according to a power source 5 between an electrode 1 and the adsorbate 3-ed — between an 
electrode 1 and the adsorbate 3-ed — F(N) =1/2 and epsilonoepsilons(V/d)2S — adsorption 
power occurs. Here, for the dielectric constant in a vacuum, and epsilons, the specific inductive 
capacity of an insulating material 2 and V are [ epsilono / the thickness of an insulating material 
2 and S of the electrical potential difference of a power source 5 and d ] the area of an 
electrode 1. 

However, in the conventional electrostatic adsorber, when the adsorbate 3-ed is adsorbed, even 
if it turns off a switch 4, a charge will remain in an insulating material 2, and adsorption power will 
remain for a long time. Moreover, there were problems, like there is dispersion also in the time 
amount to which adsorption power decreases. 

In the equipment of Fig. 3 , after actually turning off a switch 4, time amount until adsorption 
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power decreases to 1 g/cm2 was measured. The insulating material at this time is the 
aluminum203 thermal-spraying film of thickness 50 micro/m. 
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It cuts in above very long time amount. 
[Objects of the Invention] 

This invention was made in view of the trouble of the above-mentioned conventional example, 
makes it possible to decrease the residual adsorption force in an electrostatic adsorber 
promptly, and aims at enabling it to perform attachment-and-detachment actuation of the 
adsorbate-ed promptly. 
[Summary of the Invention] 

In order to attain this purpose the electrostatic adsorber of this invention The insulating layer 
which has the installation side in which the adsorbate-ed is laid, and the electrode which makes 
the pair which makes the installation side of said insulating layer generate polarization charge, 
The DC power supply which generate the electrical potential difference impressed to said 
electrode, and the 1st switching means switched in order to impress the electrical potential 
difference from said DC power supply to said electrode, It has the 2nd switching means switched 
in order to reverse the polarity of said applied voltage once [ at least ] or more while said 1st 
switching means is switched to the electrical-potential-difference impression side. 
Since according to this the polarity of applied voltage is reversed once [ at least ] or more by 
the 2nd switching means while the 1st switching means is switched to the electrical-potential- 
difference impression side, the residual adsorption force (residual charge) in which after cutoff of 
the applied voltage to an electrode remains between an insulating layer and the adsorbate-ed is 
reduced, and the adsorbate-ed is detached and attached promptly. Moreover, destabilization of 
the adsorption power at the time of the adsorption on and after the next time by residual charge 
is also avoided. Furthermore, since adsorption power does not continue increasing during 
adsorption of the adsorbate-ed, also when adsorbing the adsorbate-ed for a long time, there is 
also no possibility that the adsorbate-ed, an insulating layer, etc. may be destroyed by the 
adsorption power. 
[Example] 

Hereafter, the example of this invention is explained, referring to a drawing. In addition, it 
expresses with the sign same about corresponding components identically to the conventional 
example. 

Fig. 1 shows the important section configuration of the electrostatic adsorber concerning one 
example of this invention. In this drawing, 2a is a chuck body for supporting a wafer, and as 
shown in drawing, it builds in the insulating material 2 and the electrode 1. When a wafer 3 is laid, 
there is electrode 3a installed so that a wafer 3 might be touched in the upper part of an 
insulating material 2, and the up periphery of chuck body 2a. Therefore, the potential with always 
same electrode 3a and a wafer 3 is maintained at the time of wafer 3 installation. That is, DC 
power supply 5 are in this example to impress an electrical potential difference to an electrode 1 
and the direct wafer 3. 6 is the 1st switch and turns applied voltage on and off. 7 is an auxiliary 
switch and is being interlocked with the 1st switch 6, and when the 1st switch 6 is ON (close), 
the auxiliary switch 7 serves as OFF (off), and when the 1st switch 6 is off, the auxiliary switch 7 
serves as ON. 8 is the 2nd switch and is an electrode 1 and a timer switch which reverses the 
electrical-potential-difference polarity between the adsorbate 3-ed for every fixed time amount. 
In the above-mentioned configuration, the wafer which is the adsorbate 3-ed is placed on an 
insulating material 2, and the 1st switch 6 is turned ON. Then, an electrical potential difference is 
impressed to an electrode 1 and a wafer 3 from DC power supply 5. Under the present 
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circumstances, the auxiliary switch 7 is turned OFF. If fixed time amount decided by the class of 
applied voltage and insulating material is formed, the polarity of the electrical potential difference 
which the 2nd switch 8 operates and is impressed to an electrode 1 and a wafer 3 will be 
reversed. Henceforth, the polarity of applied voltage is reversed by the 2nd switch 8 for every 
fixed time amount. 

If the 1st switch 6 is turned OFF to remove a wafer 3, a wafer 3 will connect with an electrode 1 
too hastily with the switch 7 of the assistance currently interlocked with the 1st switch 6, and 
adsorption power will decrease. 

After the following table was obtained as a result of experimenting in this example, and it turns 
off a switch 6, it shows electrical-potential-difference polarity-reversals time amount [ min 
required / for every applied voltage when making time amount until adsorption power serves as 
zero substantially into 1 second ]. 
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It is a thing at the time of 50 micrometers in thickness by the plasma metal spray film of 
aluminum 203 as the thing of Fig. 3 with the dielectric 2 of an electrostatic adsorber same [ the 
above value ]. 

During adsorption, although adsorption power decreases for a moment at the time of electrical- 
potential-difference polarity reversals, adsorption power returns within 1 second about. 
Fig. 2 shows the important section configuration of the electrostatic adsorber concerning other 
examples of this invention. The equipment of this drawing arranges the electrodes 1a and 1b of a 
pair to an installation side and the field of the opposite side to both the insulating materials 2, 
and he is trying to impress an electrical potential difference to these electrodes 1a and 1b to the 
equipment of Fig. 1 . The operation is completely the same as that of the case of the equipment 
of Fig. 1 mentioned above. 

"when the conventional electrostatic adsorber is used, in order that [ moreover, ] the 
repeatability of adsorption power may be very bad and may solve this problem with the residual 
charge of an insulating material 2 — whenever it adsorbs the adsorbate-ed once, an applied- 
voltage polarity is reversed" — things are proposed (JP,58~1 14437,A). However, although 
stabilization of adsorption power was obtained by this approach, it was difficult to decrease 
adsorption power at the time of arbitration, and to remove the adsorbate-ed promptly. 
In this example, since the polarity of applied voltage is reversed with the predetermined time 
interval while adsorbing the adsorbate-ed, repeatability high also about this adsorption power can 
be acquired. 

In addition, although the thermal-spraying film of an aluminum oxide was used as an insulating 
material in the example mentioned above, this invention is not limited to this and can use other 

[Effect of the Invention] 

As explained above, according to this invention, by reversing an applied-voltage polarity during 
adsorption of the adsorbate-ed, desorption of the adsorbate-ed can be performed promptly and, 
moreover, stabilization of adsorption power can be obtained. 



[Translation done.] 
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